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(54) PRODUCTION OF BATROXOBIN BY GENETIC RECOMBINATION 

(57)Abstract: 

PURPOSE: To obtain a gene-recombinated batroxobin by constructing a manifestation vector 
containing DNA capable of coding amino acid sequence of batroxobin and culturing a host cell 
transformed thereby, etc. 

CONSTITUTION: A DNA capable of coding a fused protein between batroxobin and another 
polypeptide is integrated into a manifestation vector functional in a coliform bacillus host cell and 
the coliform bacillus host cell is transformed by the resultant batroxobin manifestation vector. A 
desired transformant is selected and cultured to manifestate a batroxobin-containing fused protein. 
The manifestated fused protein is then purified and subsequently cut, thus obtaining the desired 
batroxobin. 
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L T, 4 0 0 0 x ? , 4lC-CS»Hi«i.«, £fc» 
13?* 4 ace) r 7 y x 7 * > - •> 3 y « . /< * 7 7 - 
D (T fbH)( 1 0iM P I P E S (* h tMtM O P 
S), 7 5*M CaC0 ; , 1 OoM RbCtf, 15% 
(v/v)^ *p-;K IN KOHT P H6.5i: 

TfHU:, 15«-«, 0. 2«0? o»2£Lf; 

3#^l 0&*£ 1 5 #PuWSTTftWLT«T» 
J;jcffl^fci 1 0~2 0 wScodn Aig$S/JU 
Sic3 0t)*^4 5»«*»T-C»B*3 7 
°C t? 3 »ffl<«.gfiS-4<jitpR o»^)* 6 Utt 4 2 

WTtfl 9 0 B>:B83fBS> 0 . 8 *C© ■ Vblgli 
**x.3 0"C*5VMi3 7°CT I 1$ P«53 *g S L » , 
y f y ij yitttttCAup-XsSutir 

HtO'j >ffltt»(Tc B )£;IiK-f * 
tlfftA.pl 0 0 7 »■* WI±Tc 1 2- 5 7 *&vC 



H,0 12, IN NaO HTpH 7. 4 fcSHSL/s)] 
ic^?t? Lt, 3 0 t* 4 t,wi 3 7 *Cr-.(S6tgS L 
fc. IJHfr^*^ ^ O 7" 7 X ; K D N A OfflUjli, 
/>'-y*^ A CB irnboi»)b07 'Mil lii S ( 1 

*P«W7-7^ i KpBat-S S 1 a 

m 

*»9*RB*t, fijSaOBttJULTpBu 
-2[-®^7X: h'aE.aoli D H - 1 (pB at 
- 2 ) F E R M P-89 1 aJiOUFttCAij** 
T§ 4]© E_ooR 1 - Nde 1 Bfr/tO" r'ctvfy 

©Wiiae^srdfft i , 6 Kfsa^cETbpt* 

t))tMLfc, 

7*7 X • KpL S-Dl (KiUftffOlS 
SB3ifffl35 0 2 19 8 1 4 ^^f6#P.g.)« EeoR 

1 -Ndei »rt(^»afflKKMte^.*dt.-tt2. 

2 Kbp)*l3Sl/L/; 5 
±lgT?'#fc2og)EcoR I - Nde I ffiJt^T 4 

DN A y jy-fltj; Ij, H f-Ht„ 'Sfe, 
EJ~F©-361S0I"C© D N Afffr© 7 -i Y- a y li 



t ~ f - X T 4 D N A U if - -tz Bi?£Tta 15 J: !? ft •» 

•> 3 yR.lE«.&W-e^)RSMM2 9 4 £ff;Kli& 

KpBat-S S 1 £:7>ff IT, E_coR I ( 1 fiftO 
ffi), E_coR I -Ba.H I ( 2 BlBfrWrk R^a I ( 

yn; KpBtt-s s lawsfl&BTSKi 

x l KpBat- S S 2® 

l)t i) *X 9 i,*? K H) a hit 

-'®~-lC *, ±-01lDNASsR«(Model 
38 1 A, Applied D i osy s t ernstf.?;!) £ flH 1 . 

hS( 1 1 )tc<t ij-SSSLfc. 



JJK1 ¥2.-124032 (6) 
ctijat 'J 3"T-^iiiT©g I 

a 1 sis* v ? u*^ k 



Xo. H*agy'j(5'^3') 

(D AATTCATGGTCA 
@ TTGGAGGT 
® GATGAATGTGACATAA 
© ATGAACATCCTTTCCT 
© TGCATTCATGTAC 
© ATGAATGCAAGGAAAG 
® GATGTTCATTTATGTC 
® ACATTCATCACCT 
® CCAATGACCATG 

® AATTC/TGCATGATCTGCCGAGTGTACAACTCCAAGTGGTACC 
TCGAGTGA 

<TD CCAATCACTCGAGGTACCACTTGCAGTTCTACAGTCGGCAGAT 
CATCCATC 

yrvi -p s <:.©■*■ 'J a" ? ? * Ptfflv>T, s 
D IE? 1 ' t * * * - >M*6 3 f > t © ^B. ^ t£ 



2)7*7 x J KpU C - B atL 1 Of»IS 

( 1 ) * 'J ? 7 V' * ?■ k o 5 -f V - •> 3 > 

[A] MJ??Hf K®, @, ®, OS** 

T 4 * H %9 K*t-<tcltl8 
* 1,1 a" * 7 * KO 5.' "3 X,fSftCKi"F. 

[B] t')3'ii?Hf K®. ®, ©■, ®, @S 

[C UK LA ] fe J; tf( b IfflKJSfe'ii^SiS L t 

y^mascSni^itTBfrgffle 5 bptsrJts^fco 

(2) 7*7 x i KpU C - B at L 1 ©ffi^ 

7"? X i KpU G 1 8 * E_coR I fe jl tf Kpnl 
ifiltLTiffcD N ASTrJti: I )T?f#fc6 5bpKJf 



- >s b y mitilB.fr fiix±®& J M 8 3 S-'FJJiei* 
L)t„ f v £ ■> U yij{±5^-r : ffJIStejt**itW 
L, *©je«fi.«*fr 7 i KpUC-Bat 
L 1 £ 7> SI U _L=oR I - P_vuD . E^oR 1 - 
Nde 1 . E_co R I - R_sa I , K_pn I - _Pvu [1 , 

R sa 1 - P_vu[Ii8 (tie Jl <KbS!? 0 7*7 X ; I' "C" 

3)7*7 X • KpBat-S S 2 

7*7 x • KpB at~ S S 1 £R_sjl SfStfigftll 
SfiJrfJBh •Xfc^ft : 7* 7 x • K D N A 2 0 0 ^ I 
m 4 5 a e)!C 5 R_sa I fs®riS[ 5 0 M 

Tris- H CC( P H 8.0), 3 bxM Mg.G«„ 2 
50jH NaC2, 3 5«M 2">**7'HJ/ 

— »i* , 5 0 0 w »/i4 7 > nllifi r * 7* $ x 1 6 0 
,i{tfi*3=3 <t«( 1 5": OteJ:t>\«S7K3 9 
MJ'fctox.-c 3 VCT 1 o#p„1ffiS) L , ifcHT. 
E_coR I rfi-ft L T?# i ftfctfirK" t » ±J52)T(§ 
fc 7* 7 X t K pU C - B at L [ 0 R_sa I - E_co R I 
Wrlt< '6 3bp)i* 7 -f y- a ^JxlEC'tt Lfco 
}? f ^ n /;H'/-/^g££S «! T- 11 ffi M M 



2 9 4 £H5HK&L, rxf-> u vi!t4©f>f!f£ 
»S#^y7'7 x • KpBat- S S 2&»!iLfco 
E co R [ ( 1 Bfi/rfflBr), 3_sa I (4 HSf tilWr), E_ 
coR I -R_sal fe^tfE coR I - Ba»H I iHffcC- 
Jt. *? IM© 7" 7 x ■ K T?*-6 C t^CtlS L fc. 
-/7 X 5 KpBat-S S 2©ffiiS(gSll£3?2a 

-Sftffl 4 'PfSfrT'y x i KpBat- S S 3© 
flf* 

mi KpL S - D l SB^H [ iBitLfct. 
D N A * ') f 7 - -fc" I {9 l> /"? 

ftaysu*;. s .fei-Pst i ifcftsffv, .ft l , 6 

Kbp©l8rK-*i*fc. 

T^x • KpBat-S S 2£_P_stI iBfbLfcS, 
H P a I Si5^ffi<t( l EftTrWr, KES'f^i x J 
KDNA 2 0 0ff«(ftJ 8 /ig)lc5*5f*8EojiP§"r 
S«fi[5 0:i.M Tri S -HC(2(pH 7. 5), 3 5 * 
M MgC{„ 5 0 0 «M 3 5 *M 2 - > 

<t*yu^-*, 5 0 0 *?/«« f->lJl/S7 
^7'i y]5 0 tf8t(!?5g5 J/ £( I 5 a - ■» 



!$ Ha ¥2-124092 (9) 
ttJ*.T 3 7-C-ei. SUBURB} L, ftl.SKbP 
©BTdt^fc. 

±13 -CM® L fcft 1 . 6 K bpii J: 1 . 5 K bp 
ODNAlttJHT'-'^H, ff 4 ft fc 7 -f 

Lfc 0 7 y f-> ij yfflt4®ff;He$tM^7-7 x 
■ KpBat— SS 3 fcftSf U B_anH 1 ( 1 ®^ 
■ttS), B_amH I -E^coR I fc±y'E_coR I -Sail 
?8<tT gft© 7* 7 x = K £ C £ %ttt2 L fc„ 
7-5 X • KpBat- S S 3©f£fS«S0£35 3il 

HSfiffl 5 *7f- KCdi'< b b + 7 K.y £© 
y^Hfcd- K + S^H#7-9 X 5 Kp 
3 at- S S 10 ©ffig 

1 )7"7 X 5 KpC L a H t rp 3 t®E_coR I - P st I 

E coR 1 - P st I i8{t l £*T^"*7*-f l'Cd*3 
- KtSftO. 8 5 Kbp£ = - Kt 5»t/-t£M 
Lfco 

2)7 , 7X-KpBat-SS3 © E_ooR I - Pit t 



|3ffi!CfC7 - 7X- K p B at - S S 3 © ft 2 . 3 
5 K bp© E^oR 1 - Pst 1 WiiiZmmtZo 

*K±, gjfcffl 2 O^rttKft o r 1 )T?«a L 
fcft.O. 8 5 KbpfflDN AiSrK"*. 2)-?ftfcft2. 
3 5 K bp© D N A KM" iHy-i-sH, if & 

$ L fc. 7 y f ■> y >i!tt©»Hf-£?ft(* J: 0 , 
7 x • KpBat-S S 1 OStfgt LT, E^oR 1 
- P_U. 1 , Cjj I - P_sj, I R y'HJ_nd 11 - P_st_ I (Pi 
ftlw.AfJ, @W©7"7 x ■ K-ctSciilSL 

fc. 

7"7X; KpBat— SSI 0 © i % II^EI £ VS 

pBat-SS 1 0 £ff}#*5jEfifi»ft*C:<SS.a 
^SSW5-?iaaiLfc7'7 X • KpBat-S S 1 

0 cr, HfiSM i o^iiciitoT, E_. con H B 



101-15 FERM BP-1872 Jtte 
1SL., pBjt-S S 1 0 SrfSm+alUatEjS&fWS: 

JJ!T©£3!9?8Kffl<.'fc. «fflL - a«p(7 y f 
•> 'J 5 0 r gftr L - 7'o x : L -MJt%m^ 
t J JS7c J £-|^Ufcfc©)3i2i:ffii^< 3 0°CT- 
OftJgSL, MO. I fff&Sf LUjsSgL -Amp3a 
«KMA«S, 3 O'CTigff Lfc(fili^J^g). jif 
8UtfP H i%, 0. 5sfi©iM^gS(lS£ 5 0««L - Amp 
Ec-»3 0"C-cJS8Lfc(W«*). 
J»**i(t2 0rt*4 0 0««ffl««*«*»f0)l 
0ftiiK«)M9»1¥ffi(Na,HPO.. 1 2H.0 
15 2?, KH.PO, 3 0?, NaCe 5?, NH, 
C5 1 0?, H,0 li?, 10N NaO HTpH 7 . 
4l-a0S)> @4 OX^^-J, ©0.5%*-*' 
s y (BE, r i y 1 0 «»/■«> ©2 0 Ohm 

MgSO. s 1 OjiM CiCJ.v ©A«p5*»/»fi:(D 

1 Oft, ®t 1/801, ®£ 1 / 2 0 0 1, © 

& i/i o os, ©*i/2o omatxmm 
I = «s a L 3 o °c t Jg « L fc . ® 3 n# mug s & ( o . 



d..,,^ o. 6), 3 -i y-a>t>? >) A>ftL(i 

A A)5fil?SK lOrCi" 9ic*i5Sig(c 
luift, 1 BJfflfr ■? 3 l^K©BafBia*S® L.ft„ 

2o~4 oa«<oigsffi*a-o»scAwjT, mm 

Plftfll-^&flSLfc* nclusion body) 

WI245 bh/;„ ttSHSNC 1/ 1 Qiffl 1 fliMP 
BS-25nM EDTA(NaC« 8.0?, KC« 
0.2 9, Na.H PO. • [ 2 11,0 2.3 9. KH, 
PO. 0.2?, E D T A ( 2 N a) 3.73?, Na 
OH 0.45?, H ,0 Li, ION NaOHT 
pH 8. 0 lca^)*Unx./: D *.teTrS»8U 1 
WRnmWfc&mz 2Wri ->tz, 30 0 00*? 

*P G SnJigttB^i LTSSLfc. 
l>Tlt5i:8M gf, 1 0 0 «M T ris- H C t 
(PH8.0) 2 5«M C DT A*ig«teO 1/1 

0 a Da A r » ifl L ft % , ± ! 5 £ ® « © A t K A a 
* 2 IS fT ■» Ai.. 3 0 0 0 0 x?, 3 0 #18. 4°C 
T«£^«Lfca, ±flSPBSWttl»iL 

■EIT © * -5 fc L T * 'J ^v-oHf-i's 

v 4- ff "3 ft o 

[ A ] : * V 3" ^ - ® , 3) , ® , © , © , © , © 
ffoft 0 + ^--b-SQ.fflKtf L, IK^-f 

[C]:{A ]©■»«£ [B}©i8ifcSffi.&U 5gl- 

1 NrRfl? -f y- -> 3 yi&mzft^ ft!*, e_cor i 

i&ffcfcftLfc, *©SE«fSE* 1 7. 5«»* V 
7* •? 'ur ■ k t A' it 3rg©, 1 0 
4 bp©.rrH-*»S!Lfc. 

(2)t ; jj7-ty^i k©7 •< y- ■> s ^ 

pUC I 8*3«B*3fcE_coR I bltfKpnli 
ftKttU E_coR 1 .- Kpn.l l4/fJr£f?ft„ CfflttTr 
iii, 1), [C]T?l3SJLft 1 0 4bpffitrt^7 

•f y- *• 3 > Lfto 7 -r y- 3 y»ftT*i»ei 

J M 8 3 S iBRfeS L , 7 * f -y ') yRffi ffljfm 



HH T 2-124092 (10) 

Tffff. tft 0 sisn/:? >>< ?n<o%mmmR 

t/^^SffliMSli. " A '<> (L aemml 1 
2)i:jJ^TS D5-PAGE.TlT-.fc, 15% 
SDS-PAGE OfaS, PBS^igttl^C 
-/ f- K C di <"•' P p * V £ > £ © m& 9 V'<9% 

SftpDat- S S 1 0 SSS-f *JBHe***» 

JSRffif* set A>iSi£ rffcl* J ° 7 i 7 7 < - 

P'Cdi'* P p + v t'yicStn^ ? H £ 3 
- KLTl^^.T'^! K, pBat-S S 4 9 

1)7-1^ P'pU C - BatL 2 ©flHK 

(i )^ ij n-jt ? i/tf kish y-/5 / 

S 1 i^WU:©* 'j => ? ? utf-f K@~ 
®, ®, ©Sffln. IHHT&t • y KEJlK P 



fi(S<*^ ^'ni K P U C - B »tL'2 L 

T , Eco R I - E_im H 1 - B_be I , Pji I - _P_vu II , 

F. co R I - Njie I , E_co R 1 - H_ind DI , K_pn I 

- P vul Rtf X.ho 1 - P vun ;EHtt-<fc 0 , gift© 
7'7 7. • K ^ n-c u 4 c t *5tS L fc. 

2 )y 7 X ; P'pU C - D at 1 Ot(f35 

5ISi!iPI4 T-i^ftT-? 7. 5 KpBat-S S 3© 
R sa 1 - B aiH I Sift (ft 0 . S K bp) t , ±IB 1 ) 
TBfc PU C - B at L 2 © Rja I HS^ft ( 1 B fTr 
RtEftfr : y 7 7 • k D N A 7 5 M t(*il 9 

Odijcio tesffi © R^a i s s «a [ioo i.m 

Tris-H C2( P H 8. 0), 7 0 «M M 8 CJ 2 , 5 
OOmM NaCJ, 7 0.M 

- ^, 1 m?/mS 7 f mifl 7 ;V 7' i X ] 1 5 (i 1 1 
Rsa I 2 » « ( 1 0 3- - » h)*5J:C<^S*5 8*8 
J)BiT3 7"C-C4 0 7} Pol ffi S 1 I , ilihfcl 
Ij-^BuH I ifi<tLT^ftlSrit("7 2. 7 K bp) i 

5 -f y- •> a > Lft. 5 •< y- ^ 3 ysi5ffls.ee 

fi^«5T?7^l!§iaMM 2 9 4 €-»K$£m L, 7 y f 
•> 'J y«tt©KMlEK(*^'=-7'7 x i k p u c - 



Batl*#SL, H indffl, iHndlE - BjinH I , 
HJjidll- R_sal , R^al UfSil/rWr), Rsa I 
- P Vu II , E co R I - P_vufl . K_pnl - PvuD 5. 

3)^5X1 KpBat-S S 4 9 

7* 7 x i KpB at- S S I 0 © Ej=oR I - B am 
H I %\K(.®2. 4 Kbp) £ 7' 7 x J KpUC - B at J 
ff> E co R I -BaiiH I ffi M" (ft 6 5 0- bp)*-* h *' 

f a > lfc78i(ST;*-&ISMM2 9 4 £H3!fc!ftU 
r y f ■> ' / y§f*4ojfJWfe»{* * 0 7*7 x 3 k 
P Bal~SS49^MLt, EjoRI - B an H 
I - P st I , E_coR I - HJ_ndin < B_ajH I - 
jiindDU R_sa I RC'Xho t iHftT E§ M « 7* 7 X 

7-7 X 3 KpBat- S S 4 9 ffl fS3g (Sit 0*35 
5 0(£*-+. 

*H fa 1*1 8 b -P v t'y Wrgf*fi*rf-f * L HI 
S t b a * y f > t ©SiS* V 7 I* 3 - K 

R I *5Hfi.{fc[ I BfffiFrWWr, : 7* * * 3 K 

DMA 4 0 ^i(^8 h)c5 (g^SOlcoR I » 
ffi$[5 OjM Tris-HC5(pH7. 5), 3 5 «M 
MgCe„ 2 5 0»M NaC2. 3 5 »M 2 - > * 
i^n^/-*, 5 0 0 n ?/ >> ■> fflffl -T * 
7 3 >]4 0 /*«<k"W* 2 #e(S 0 3. - , b)fe * 
o^^K 1 1 8 tffi*»^.T3 7'Ct I ftFflKfi) 
LfcSb, Pst I ifHfc*frUCd- L H* = - Kt 
5ft 1 . 0 5 K bp E co R 1 -Pst I Sr/t*i9SJ L 

/Co 

3)7 -< y- ■> 3 x 

1 )T?#fc^2. 3 Kbpffl E_coR I - P si 1 WiJt 
t . 2 )Tf»fc 1 . 0 6 K bpOffi It* 7 4 Y- '/ b 

I , 7*7X3 K P B at - S S 5 0 *K'3 
Lfc„ foJSf, 1 )U»ft«2, 3 K bpifffK- 1 2)T- 
\%tLti 1 . 0 5 K bpffifr* 7 -f y- > 3 x U [SI 
»K*»SMM 2 9 4 i t It A •) , 

7*7 x 3 KpBat - S S 5 I **2SLfc. *ft** 
it© t yHtto«SGftfl:J:ijm 3 



JS IS ¥2-12401)2 (11) 

■f 5^31 7" 7 x ■ KpB at - S S 5 0 s 3£r>'l-. 
V a v fyf?]BrSPffi*W-ra, -*7*:P 
b'Cdfcitf-' b o*y fy©fi4&^ i^^H* 

=> - KtSSS"^? * S KpBat-S S 5 1 OfJE 

IS 

1 )7*7 X 3 KpBat- S S 4 9 g>EcoR I - Pst 1 

pB at- S S 4 9 © E_coR I - P st I tfrltCr-J 2 . 
3 Kb P )*S5JLfc„ 

2)7-7X3 KpLS -T 2BttfpCLaHtrp3t© 
EcoR I - Pst I BtM-QWB 

p L s — T 2 * E_coR I T-SStfiBfbl 1 HBftflffi, 
StE^ftiT - ^ KDNA40jui(fi40«) 

% 2 /i 2(5 0 =■* » b)fc±£>'^g7K 1 1 8 a 24 
jDiT3 7'CTI O^nSBILfcft, Pjil^ 
fti'ff iv, pJT2©ffiK-(^ 1.06 K b P )*33S!) L 
fc. 

ffiS, 7*7 X ■ KpC LaHtrp3t(I9;«m^ffi 
0 2 0 6 7 6 9 f ifStf.?.)* I^o 

K p B at - S S 5 0 ti X l<p B at - S S 5 1 *;5f ff 
LT. XhoU E_coR I - Pst I . if i nd HI — Pst 
I RtfClaf - Pst 1 ffiltKML* @n®7*7X 
3 KT6 5 C t *{§S L Al„ 7*7 X ; KpBal- 
S S 5 0feJ:r>'pBat- S S 5 1 ©fSS^Sll* 

a 3£ ffi 7 7 X 3 K, pBat-S S 4 9, pBat 
-SS50 te it>'p3at- S S 5 1 *fS^f 

I )lfmfe)Sfc-j;a--%a 

*S»W 1 !5*©*SBffi -=*:II<D§^7 x 3 
KT^HiHH B 1 0 1 - 1 6*)fJKfe^L, 
n ft & » H 1ft » * H tt PI 6 £ IU « 1= L T Jg « L , 
*SJSW6Ea-fl>.rt < iOrfflLTP B S HI It It} 
tPBS-f»tti5}4»fc. 159SSDS-PA 
G E * *7 1. ^ ^ X'^tOgiafRt/^flO 
M*£*{f 77to *©fS^, pBat-S S 4 9, pBat 
- S S 5 0 i-fclipBat-S S 5 1 *{St#+5* 
P B S ^igf±®7}B, v f yoa 



£9 y«fgvmm®&tiT^Z, Z t%18.it) 
ttz, ^ftiOKIEfilipBat - S S 1 0©B#t 

mwi v^*ctt4 o«»/«««j»)-i?*-ifc. 

2)fc!Ptfi%<*E.coliH B 1 0 1 - 1 6/pBat 
-S S4 9, E.coliH B 1 0 i - 1 6/pBat- 
S S 5 0 * fzUE. coliH B 1 0 1 - 1 6/VBat 

- s s 5 i s. ^ssj * ft tz m& f > ><t Hofflii! 

3? m W 6 i H f§ ( = S JB H te (ft ft * ft ft 55 ij e 
3 i^gl(*igfE$/| o 0*0) L 3-in'-* 

12Q0CXSK lO^ffl, 4 °C©&i.«#|f icfr 

usion body)#|g<6 ittA:. jtiBttlK 1 OpMP B 
S - 2 5 «M E D T A( P H 8. C)*8s«jJU*.. * 

sttssi, i awoatafti* 2@ ft 

3 0 0 0 0 XJ, 2 0 #Rik 4 -Cffl^^it, ZtS 
«!!C5 0 %(.y/v) f ') -b 1 0««Jtoi. 

r±!Si|s!^meS«?4fi LfCo 2 0 0 0 0 x 9< 
2 4 °C©& ,C>©(& , ft&tticisaro?-'; 



^ R!J F 2-12403.2<12) 

■fe 'J x 7 « lalKlczt^L^o 2 0 0 0 

o*?, 2 o.»ia, 4 •••coa^^st am® 

K. 8 M gjfi- 1 0 0«M T r i s — H C 0(pH 8.0) 
-2 5mM E DT A( P H 8. 0 )'S$ 4 H2£fln A T 
±K &S U 3 0 0 0 Ox?, 2 

0 #(81 . 4 °C 6 it # (JCJ:!), ± iff £ $ fe . C 
© I .iUt, ftt&? v< 7 H©ffi}f1 §},£■£ LTf£fr 
L fc„ 

i o fB^k-wcijis^-'n 

1 )3fj* 

«Sja5tf«(=, 10mM Tris-H C8 (PH 8. 
0)ipHjyty5~i««(|i-r h / /* 2 .) i: 
miM 2 7 - 3 0 fit***, ^:ia*4 0 //fit L 
fcc *tlclK&# f'^IiMfSiili, (sf 

SDS-PAGK.i:j; ? T!-B^e^|Cj;J^ 



7~7X ; KpBat-S S 4 9 l^T J6Jg <* 1± 

i?STT±ie 1 {it or I- □ > t->Sft 

U h o v f y eife J; tfS^iSfff ©SS^iSfb 

s» s csar-r si 'f * & « l tz a m #, m ® «8 vu 

4M, 2MfcitflMT-*4. 
*©&£, 2 MSSBo^ffiT-ett, Mxey 

{t 

10*—? hfflu* tatS:? Hit ^4 1'= -a 

5 /i «, I- o ^ t y 5 ~ 8 .tf 4( ! v > / n t) 
te J: tf $!J7)c 2 7 - 3 0 ^ «©'I'J^-?*t o fc« pB at 
- S S l0(^y t-^yNftSBtt^^/cauSt^ 
KStttJ/nS K), RBat- 

-616 



S S 4 9 fc^y'pBai- S S 5 1 &Sfjt*ff;m 

d3*®7 ; / IKEiyil^^t'pB at- S S 4 9 */■: 
!i 5 1 £■ a ft t- 4 JB H K f5 i n fc ffli 1 

3)N>tv jfiifci: * 0 JtiK Uft * J"« ^ H© 

a fe w 9 . 2 ) (c m n l fc s £ c .t t * 99 is 

T3l"$S*lfcfii&# >"<^H(pB at - S S 4 97 
JS«1Eft4ftfci]3fl*e»ttcJ: 0 fc«4*ifc b®) 
*±o'B 1 )©C'i: < IC LT I- p V £ y C ± iffll 
5£i:ttU ffj y n/:/:<lD,Kft^i | 5 % S D S 
- P AGE lcfrUtz a gffio? v>< 0 K£i;Wt 
5y^3g^«W3.UlL, 7,)^-* K (Max 
Y ieldKA T T Ott£D£JTJl*T y*J^.£ * >'« 

(*7a7H^7<(TMC AP- 3 0 2 * 7 A> 

ft tli 2 1 0«, iM.il 1 . 0*</iin, rStbfflE 



:0. 1 % h 'J 7** crSfBKT F A)&g&' 1 0 - 
6 0 % T -fe * - !• <! >V )£rff I' , > -f >• f - ? £ 

iWLft. JKf 2 0 tf?/afi©&aii0c&2*i!£N:£ 

? x -(Applied B iosystemsJ±U MtS > 

KvygJECl 3)«ff 5"-* i y-f-fr* 
i?bll/:PTH(7xi*ftt?->M^)-7 

; y fiftr^f ifS^teiffitfi . r -fe i- - h y *«iftfc«»v 

Lfc. QT>/5 7 7££ffl^T7-fe h- H 

y A-ig«ip® P T H -T J /tt*l^£Wfc, 
IS N £ <J v - -f v p -f <y y - 7 'I ■> 
y-?H y-y-7X/*7+'y.||ij|Xfv^;i 

J&*H h n + v t'V £IS]--C-*a„ C0%. Fay 

i /fltsfljPSJft* nr. iflftsnfcci:*** 

ffl I- o * 7 f y <r> N «tti£ffl T 5 / flSfe J: tf 
D N AEJi]*»9HK*t. 
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ail l 1 ^HiSic J; 9 %3S $ txtz? y 
>* ? %<D y + - ;k r y y /c J; 5 Stfe-lb 

±E**« 1 0 rSft LT*fc'-' M + v o 
4 y + - * r' Y ^ L , 

* HiSffi 0 . 8 *2£ 1 5 % s D s - * ') 7 ? y * 

■fe h vtJjnir- 8 0°Ct?3 OttfMSLjt, 2 
OOOOxs, 2 0#lffl. - 1 0 'CX-'&C*9tffi. L 
fc&, «tiS1**8 0«7*h yca^L, JtSfc 
»Lfc«. 8MSt- 1 0 OiM T ris- H C fl- 
2 5«M E DT A ( P H 8. 0 I X ') + 

-to? 4 v fm? yxfRb tfco 



38; - A 

±25 y *-/vfv >"?a*A !8 o = 

0 . 1 1= l X ? , r >v D '! ® Wl®. ( 5 0 i«M K H , 
PO„ 5 0 «M N aC (?, liMEDTA, pH 1 
0.7, Efc*£.ttO. 8 M&tfMcfllUfc. ffit 

1 BJifflffliiaK, IN HC«&SD*.TpH 7 i Lfc„ 

StrslOiM P B S - 2 5 iM E D T A (pH 7 ) 

05i/*U/7,t'f(Rl A)t|SLfc. 

±!S'j *-*f •< y<rm? 5" < 5 [ I4A«,.- 
0. 0 2 i-tt 5 i 5 i^lit(fi;S(5 0'«M T ris- 
HC(, 5 0 aM C aC 2,, P H 9 . 0 , ffifflfffca 
'STT ; 5'/>RJ].%SlL/:l. * ^ 

A t' bCOXcJnx.fco S(C x-f ^(Cys)?:^ 

^iiffi 3 iiMGy Si7 fcJaitfi, tS? 2 0 



gsr-3iK}i!ii5?SLt„ ■> f mm 7 a 7 5 

(5«fltD. 1 6 *.->K.ft]*, lOiMPBS 
-2 5.M E'DTA(.p.H.7)KMLT*?fLfc. 

/ f y^TI24 )o*ffi.li:J;»3 R I ATil^L fc a 

^a- c 

±S3-y *-*f ^ ^'fflj y*#!B*A,...= 
0. 2 l^i S X i CjISiftC 1 0 OnM Tris, 2 
MlS(t?'r - v> y-, I 0 bURkM'/ ^9 * * y , 
I iM»ftSy>i':# ■* v. pH 8. 5)I^)nx.t'*, 
iSf 2 0-l$ffi»HLfco *WK«rJPiXp:H 6 
icMSL, SigT3B#f B ! I^,lLf; 0 oy^Tto 
7 i y^m^Q. 1 XCft-ti^ KjPiLT 1 
C «M P B S - 2 5 «iM E D T A (pH 7 ) L 
rarrLfc. 4 "cr-Bftiatfr LA;ti, a«rC?*o 

h p * y tr y *T!B 4 )07j S I- «t 9 R I AT 

-^fe- D (S v-ffcffi) 

IE) Y y^'ffl^ >'^|4A„„ = 



o. o 5£>£ o. 2 casi -5 izmmm(2 5i»M + 

OR^MJdA, 2MS3U 5n,M EDTA, 2 
■MISM/^^ ^ * y, l «MltftlS^*^ -f-* 
*, pH8.fi)cjD*fcl», 3*Tfft2 O0?RSJS? 

ILfc. 9 '✓|fo»T*7 5 0. 1 % 

tc ti 6 X 7 KIM. X 5 0 M. NH.HC 0 ,( P H 7 . 

iSftfrtffi©-' K o*v fy£TE4 )©S£ 
l£-«fc*> R I A'TTSHeLfc, 

aa-E csKtt) 

2 5 /t»/«t(Ctt4 J: 9 ft 5 0 »M T 

ris pH 8. 0. 2 0%7"'Hra-*, 1 5 0.M 
NaCJ, 0 . 1 «M EDTA, 1 «M D T T , 0 . 

X-tLl/Ki-O v>M$7 IV 7 i V)i;jD^^(t, gig 

-C2 OD#K»lLfc„ + 

y tr y£TI2 4 )©:&?£ c J; 5 R l ATMS If;, 
±!3a~e ©&#fte ± a 'j 1 y?v> 
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#a y r l fc ■/ * -*f * y y 



A 6.289 B.0I3 
B 1.6 0.016 
C 4 1. 8 0.042 
D 1.58 0.0016 
_E CL92 0. 03 



1- P + v ey*<f§ 6nft, EicAffl©^' i" o* 
y t'y£®Sfc#icJaT©$££;i*T V 

3)U t-*f< vr&&<»m-} 
2)TSLfc y/£&E oiin- 

b)pH. c)?§;l£©-f * y|£#, d)-f *-/Kt^«J 



cticitj, 'J t-*f < '■/ 3 fa -t 

#Lfc(0. 7 0«). 

If. * v#9%&*\ A.. M =5O0#f/'i( 

iLTitwt, sh* t. d 

£ Hz, fgffiiSopH *JiT y *-/vf y y 

y^atatipH 7 fffi-esstifc. 

# 2. 5 ;**/*«iLT 

pH 7 ft£ NaC«0jSt&£gx.T U * 

Mi» fe. 0 . 6 M 4: mii t « a & V * - •< y / 
Oeiff L, R I ATfi3«««l$4 ; 

Ei±(»tss^iSt*aeR»y yr 



©2/j#-e >; + / v/#s£S/U *©ff* L 
^*PMi-, SSiJIE 1 ~5 PH6.-5- 
8.5, NaC«iSll£0. 4 - 1 . C trA 

4 )'J •t-^r'/ y?-*nfc? y^HoSl 

cK^r, ±S5© 'J +-*f< / j^jht^ t- d 
+ '/f^7?tu/7,^(Ri a ;r.a-; 

i tf ttSK© '< i> a * y f > BS (0.3 1 . 
0.63s 1.25, 2.5, 5, 10. 20 n»/i«) 
Si 0 0 wfi, 7? -t-ffSliiiJCP B S - 2 5 m' 
M E D T A - 0 '. 5 % *}. >>Illl«T ^7" 5 y ) 4 0 

0 ni.iiX.tS'* V o*y b' yJSifii/f ( 1 0 5 fg^f? 
K) 1 0 0 *£©ii&ft!lK" 5 I -'<h o*v fy 

( 1 0 s cpn/«(2, 3 - KY y( I odogen)i* ( 1 4 ) 

*jgi'TS«) 1 o o »«*»Aria&Lfca, 4 

'CT-llfeSfg Lfc,, I^C -t+'HHiff (normal rabbit 
serum) 1 0 0 tfC, f *' r - / ° ^ 'J > 

1 0 : 0 ul «fc J: tf 5 % * 'J i * w > ^ 'J = - ^ 6 



0 0 C (9 0 0 6)1-/11!* Tift ft L/c'l, * b K 
4'CT-iinELfio ft2. 5«ffl». 3 0 0 0 x?, 
4°C, 3 0^W«»ia«O^(I*?t^T±r#*l»*l-, 
v A - K A ulo GAMMA C ounter£ffl V> X 

jgjSfll 1 2 ')*-*fN^U'no + '/ 

HiSW l l Tfsa l ft, «>" + v tf* y>* 

7*'-(PBS+10 ■»/««) 5 sit 7 >> ? 4 

9 (Miles S cienlif ic)ttM -/ v % i / - ¥ y 
PBSf 0.4 %)5*l2£ilftl> 359 < ? 

h a*v t-y(ia a D(0. 3 1 , 0.63, 1.25, 
2.5, 5, 10, 2 0 n«/*2)££ l 0 M©ii 
ftfg, 3 7'CT-lMStft* SSLftFl©iIiI 
L . '<('0*7f^||L ft„ 

^7; KpBat - S S l 7 %K_pnl te-fctf P st 
I iPHE'ffc, ft 2. 3 KbpOSTrfrl^SLfto 
(2)7-7?. ; KpBR- PHO/lacZ©Kpni 

-PstiWfrffliS 

7" 7 x i KpBR-PHO/lacZ £ K_pjj I T'3|5 
tftfHtC 1 BJnTrWK, KtE^ft-7-7 x ; KDNA 
igiS 4 0 u 0(ft 2 0 u g) 1= 5 fgiSlljE© K_pj> I tMS 
M[[5 0iM Tris- H Cfl(pH 7 . 5), 3 5 *M 
MgCiU, 5 0iiM K CC, 3 5 «M 2 - > 
Vn^-*, 5 0 0 /is/«{ f > n> 1 
X y]20 uHttttib *tfi(5 0 ^- y K)fc«ktf 
1®?K 3 5 m 3 7 'C-c 3 0 iJISBKffl'-* 

Pst 1 TifHfcfrqi', ft -3. 5 Kbp®»r(t 

(3)7 -r y 

*MMM 2 9 4 fcSHteR Uft« r v f ■> y x 
ittCBUM** 1 ^**! KpBal-SS 1 
9 «T7}«IL. l^R I - Hindi, BanH I , Kpn 



Jfffl!^ 2.-124092 (A5) 
? H - e t y .+ - * r •<• y 7 l ft t. © it , 
ft, 

%MsM 1 3 SIS!Cfc(tS%l,7'7 X 5 KpM 
M l 0 7»«SE 

1) 75X5 KpBat- S S 1 7 ©*SS 
HJSW4 TfHfiLfcT** ^ J KpBat-S S 3 

1 EcoR I ifHtlfcft* DM A* y > I <? 

i^ / 9»r«-)*fflv < -c^^*iS<t : £fr^ ft. S> 

y ft - (C G G T A C C O ) t £ 5 -f y- f a >L 
ft 0 5 4 y — x 9 y}S»tf*MlfflMM 2 9 4 68 
Kfelft L , r > t" f v >Wt£«>iBKe»*rt' 6 7 
7 x X KpBat - S S 17 £#81 U Eeo R I fc 
LV Kpu l mft?mi<»7? * 5 KA«f3£4VCH 
5 L ft, 

2) 75xi K?Bat- S S 1 9 ©t&& 
(1)77X; KpBat - S S 1 7 ©Kpn I - Pst 

I Writ ©358! 

1 iPHtT*@n©7 - 7 x i Kt*s;i%ISLfc, 

3) fJ177 x J KpMM 1 Q 7C«fS 
(1)777; KpBat-SS 1 9 ©Pst I -JBgl 

ii ■«*©»!! 

7-7 X ; KpBat- S S 1 9 £ P st I fcitfBgl 
DTiflftKftU «4. 2 Kb P <o»tK-£l3§!Lft 3 

( 2 ) 7' 7 x ■ K P M M 1 0 2 © P_s_t I - B_araH I 
WrM-©335J 

7-7 x 5 KpMM 1 0 2£B_ajH 1 fe j: P st I 
TifHti-ttU ft 8. 6 KbpoBrfrlPSl-fto 
(3)M¥-->3 ^ 

J:;3(l )teJ;Cf(2)TSKLftDN Afrit*? 
>-i^iS7?7\)!aSMM 2 9 4 ^ffJSfsJftLfto T > 

t-v/y ym^mimi^m^-fyy- ! i-'pMM 

1 0 7 £#84 L , B_coR I , H indlB , B_ar,H I 
iS<t7?iW©7"7 7, 5 KT*4 C t£6tl2Lfto 

7-, x s kpmm 1 0 7 ^m%m^m^i m\^- 

ftSe-fcitaccSia^f-x J KpMM 1 0 7 



£JflOTBPJAH 2 2 £f;HIH»L, ?# t>nfcS!l 

n + v yN*iStti£<Dflli£4ftS7 WKffi^l 
fe * tf^ft^'i.flJES ft&7"o* 9v /§[5fi£ 
W, 3 tx|E^ + , 
■kmm 1 4 ^JMT- 5 * i KpMM 1 0 7 E J; 

1 )xmm 

±„»e*t*W 1 3T-&TznU7 7 7, • KpMM I 
0 7tfflv. *MbOK U RS(1 6)E& oT'< 
yfifSA K 2 2 £)BKfs«Lfc. 

o -f ttV^*fiBJftiJ>«llS[YMM(-L eu) 

>f?Jt:0)T ; /^ftl'il'^aSSS^- 
xCDifco Yeas', nitrogen base) 7 S, 

2 0?/ia*8 8 0*!?, «4 0Kr* = -x, 
®1M K.HPO.-KHfPO, 

pH 7. 5, ®Hg&S('j 5 0.4*. Trp 

0.4?, H is 0.4 9, Arg 0.4S, Met 0.4 
?, Trr 0.6?, Le» 0.6*. I le 0 . 6 S, 
Lys 0.6 s, VjI 3. Ostein P he I . 2 sS 



3t BH ¥ 2-124092 (16) 
% W * I < c iS S¥ L fc iK £? jffi ) , © 5 % A s P g K , 

I, ®®rS$E, ©4 5 0««, ®£ 1 0.a«, ®£ 
50*2, ©*5««, *■ u©i 5i25a^raSi] 

2)7*7 X i KpMM 1 0 7 iffSti' 5 >fff J3A 

H 2 2**«P'* + > K>o*8. ttfcSit 

Y MM(- L eu)i£ftJgti[Y MM(- L eu>±giUl^ 
i?SX*tli^:(>0]i:iit, 3 0"CT-» 
iggLfc. ffiiU 1 . 0s«4|f lW!*fflYMM(- Leu) 
«<*£M!2 0 0««Elffl*.8tir, 3 0°CT-2 Bfo<b 
3 BH«*Lfc(H5JSfi). ffl JAW 
S*fcJ*. m«82 0 0t«* 4 0 0 0 x 8 5»EB 

oat»i-fifLfc. it*4 4 o 

S/l*[®MgS O. 0.5 9, NaCe 0. 1 S, CaC0, 
0.1s. K C( 1 . 0s, His 0.0 2?, Asn 



2.0s, T?;> 0.4?, sSS7fc 9 3 4 j«, ® 
4 0«J , *3-x, ©5 % Aspig$, ®5^Thr 

8$ 2 0 is, f * f- ^ 0 . 2 »sfe A CM / i/ h - a, 
1 s^sS^X 1 dim* L£ !>©), 
SKH.BO.eOw, M»SO.30«, ZnSO,- 
7 11,0 3 0 0 u, C «S O , • 5 H ,0 4 0«s, 
FeCI!, - 6H,0 2 5 0 i?, N a! MoO,-2H,0 
2 5*s&s£S7k 1 Jlc^Lfc ?)»), <D~©4 

* 5 ««, ®i5»«, ®* 5 »fi, ©4 1 
KB*.THK]-«*#Lfc'», 2 0««o«M*Sa 
KltSiBLfc, i*iSffi^i4 3 0 0*e®M8**S 
CttKttfBU 3 0"CfiSS4jSif Lfco 6BPJ1 
*b 1 2iKfr I 00F B lTBi££B;ffiLfc. 2Q«t!fflJg 
««* 1 0 0 0 *», 4 "CfflS-C-S/ll 

KMfC*EaL.fcc Zt»ftlic8«2© 1 QiM PB 
S-25iM E DT A(jffliP)£JjnX-T25fcrf Lfcft, 
1 «fi© 1 0 .M P B S - 2 5 iiM EDTA-1. 



M PMSFiDDi, */'4T •»«-£! L';:x, A' 7 
X t-X'GTS&O. 4 5 mm) 1 »*fr]£fc-. 5 + -t — 

£ js »«t 2 » nn at l < a » 4 ff ■» fc . 2 @ is «■ 

ff o f; & E 1 0 0 0 0 * s I 0 »Bfl A *C <iy&&$ 
S«ffi». MSK|E(iLTSi?Lfc s 

I 1, 4 ^BfKoSiiEftu, R 1 AKitJuSSg 
L t ( 1 . 3 * s/^gjfffi), * fcSimffl 1 2 I3« 
w^fficitv^ 7 i 7 ') S — ¥ 's • ri/- ■ 7'u- 

3 

JilT©SS-T«6.S.L/:„ 

0P#nS?To^lS^4fflO, PJTfflJ: 7i:^-f * 7 
7 7 ( - (Z ymog r aphy) i'fi ~i X ^ $&frt>%M 

St^ * 1 5 % S D S - P A G E E 17 T L 



f 2 • . 5 % T r i ton X - 1 0 0 
(2 0 0 *S)K« Lfc„ SST^3«fRa, fS^lc 

L r 7 -f 7' 'J / - y y • t A' - • 7" u - I- m 
2E)±!c©ti, 3 Km®** 
h o*y b-y*ttSS^^ LTffllv Affile «5S 

fyfflJg^Kii, 30,000 + 2000 o#i' 

trtcW 1 5 % 1S fffl 9S "C ffl % H 7' 7 X i K.pM 
■VI 1 0 5fflffiSS 

1 ) 7' 5 X i h'pBal- S S 1 8 »»sl 
£»)4 T?iHStLfc7"7 * 5 K P Bat-SS3 

4 EioR [Tiift L fti, D N A # 'M 5 - -b' 

ft/; 7*7 x • Ft, 4- + --b'i!ia^{f ofcBgllT 
! J y*-(CACATCTG)i£5^-^, y 
LA; 0 5 <f y- V s yjg/£? «SMM2:9 4 * 
JBRteflS L ft. t y t? ■> V vfflttoJBJHEttfl:* 
6 7" 7 X • KpB at - S S 1 8*»IL, Bgl 0 

rf 5 X 5 K p S T - X ho I * B g I D fe J; If X ho 1 

±.»d( J >SJ;tf(2)-C??fcDN A RftJfS 
-y-> y/xEicttU * o/xL&itKT^'JMM 

2 9 4 * *£ ft L fc. 7 y f ■> ij y ijtto 

X ■ KpMM l 0 5 S»1L, E^o 
R I , Hind m , E_co R I - Hind ffl ,|1 (t IC A o T 

7-7 x • KpM'M 1 0 5«»ISt!?SS!'4aS8 0 

HT'# L /: 0 Ifl £0 7' 7 7. 5 K pM M 1 0 5 trig S 
©mill IS t 7 7. L 9 2 9 £ff>S&!£ U ?St,ttfc 
BRIi**fc*»}3BH*ftfc* s-/«*R®v« l- d 
* V f y N *»ffi£fflJtS.T 5 / BnCSI*! * tfffi 
5E * ft 5 7" a -t . v y y 7' S5 ffi «r 35 9 El i z m + . 

SMI 1 6 §1^7^ XfMMl 8 5CJ: 

1 HBRtcft 

i§!lfj?Wd!«Jf;Hfe«m / 7 ~ A (G rxhaai. 
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mitr I Wffl 7 - 7 7 S Ktrt 5 C i £5tt2 L fc„ 
2)^5X; KpST-XhoI© f/IsS 

7* 7 X ■ KpS T 1 1 2 l7 - 7 X ; KpST 1 I 

2 SgtttiEfttEmtt Escherichia col i D H 1 ( 
P S T 1 1 2)liRfX9ft«3 196 654 LT* 

K4*nrn*]«sni Sft»*»fc«fr*. * 

7- - ■b'fflS'&ff ■> fc XJio I 7 y il - (G C T C G 
AGGjiiH y - -y 3 yLfc, 5 -f y- y 3 
y « % T *J» M M M 2 9 4 4 B H IS I fc . r y 
f •> u yftttrafBHteftf-M- i p/rSo 7 - 5 a % K 

pS T - X ho I £#jftL, XJo I ifftfCj; 13 , 0 

3 )©^lll!!a!i: fc It 5 % 5J 7" 7 7 ; KpMM I 0 5 

(1)7-7 7- KpB at- S S IS a Bgl D - Xho 
I SifroiSSj 

7* 7 X 5 K p B at - S S 1 8 £ B_sl II fe * t>' X_ho 
I r^ftLfcK, ftO. 7 Kb P «o»rK-*.MS3L,fc. 

( 2 ) 7' 7 7 J K p S T - X ho 1 © B_gi fl - Xho I 
KM"© IS 12 

F.)^')/g(**^A ftztjRffi ( 1 7 
T( : rfi^nfc 0 7-77 ■ KpS V 2 neo A 

T C C 3 7 1 9 8 (0. 1 ul)t 7' 7 7 ■ KpMM 
I 0 5 (3 0 it t) 1= * 5 HWIBJHE** Ff -> c. 

■* 0 7 L 9 2 9 WafciEfi 1 0 caffliggf -r -y ^ 
* 1 0 M 7 yP^Hiairf » ^ M E Mf| 

H!(OMEM)T7^ftLfc tOK, 5£®7" ^7 7 • K 
(pM M 1 0 5 ) t -7 - il - 7 5 X £ K (pS V 2 neo) 

if'j y St n ■> 7 a i;r ftjfc s t*- fc (jffl^Joi 
/c„ c 0 y + , «- ? -rf t— ft'miS.»» *S 

g j« * Sf L ^ # ig jR « m ( BH tB D M E M ) I c S i T 
I 3 (G I 13 C OttSS) 5 0 0 H£j/««-*&t- D V! 

EM)(£5SfeLT 2 4 -4 8 I* IBH8 £ L (£ . rsi 
«iRJ;5tt27?9 6 7 - *©?u- h 1 

x 1 onflsa/ 1 0 0 uitsM/z /:„ 3 
2 : 7* 7 x i kpmm 1 0 5 * ffifs 1 5 ifmefsst* 

J'sO'-f h o +■ 7 f y- o.5|l!l 
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±53 1 )CfcUTifffii2Kl?^M.LT&fcttJ& 

9 6 c * ;i/©y'u- h ±T?amaii5aoe^s.n 

tz'j i\>fy<ni%\&% t 9 v ? X * 4 v -fo^- 

M ZnSO,, 2%o >9Syitfiliil t&tDMEM) 
iSSL, 2 4 M*'355 Lfc„ i3S$#® 1- c 
+ 7t'vg|tiR I AlciDlSL, ftt>Bi»S 

a£Kft i o in/tL%&m£* LfciBia*^ i- n 

* y f yg*M i L r ig« L s MM 1. 0 5 £ g 

3 ) ig i£ SHMSIU mtr itt® ititzM&f 
® WW® 

±!B 2 )KSH«fflM-M 1 05('<hn + v e y£ 
ifefife* fit 5 , IBHE» S n/; v o x L 9 2 9 fill 

BfcfrttLfc. « 5 0 - 1 0 0 *«/ 
4fiS-fftSPHKm«Sfl]^T, ft4 0 0 *2® 
Jg**ff 1 2 0 0 0 x?, i 0# 

*3[*j2 o«»»( i 8««)** •/ y y 

0 . 1 M Nail C 0 3 P H 8. 0 )tzii LTiSfff L fc„ 
i2 tfrrtiR 1= * S ^ U 1 «M HC( 3 0 0 afTii 

?5feyT* L fc B rC N - r5\±{t t7/»"MB(7 
t ^-r i^rasi) 1.21 ?{0^<fi 5 ««^*)»o^. 
i«ir2i»BH»»Lfc. * ieynya ■» * y 

?'a^(0. 2M J-'l^ pH 8. 0 )t*C2B* 
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iS(pEat-SS49, pBat-SSSO, P Bat-SS51) 

10 20 30 40 50 60 
ATC0AT0ATCTCCC0*CTCTA0AACT0CAACTC5TACCTi;3AGT0'.TTG3»GC:GUGAA 
MetAspAspLeuProThrValGULejGlnVan'all'roArgVal llaGIyCly-AspGlu 

sxnua^tseyij fix?*-- m + 7 e- y®m 

107) 

10 20 30 40 

TTCGCCAATGCAGGTACCGAATTCATGCTCATTGGAGG7GATGAA 

LeuAlaAsnAlaGlyThrGluPheMetYal [ leGlyGlyAspGlu 

1! II 

1 J n", M C J, 

10 20 30 40 

AGAAGAGG [( ( ! TrG"\ TTGGACGTCATGAA 

ArgArgGlyAlaArsSerGluPheMetValllBGlyGlyAspGlu 

▲ 

II !l 

tPABBJiJ im« m + v t yfijtl 

E5'l 

- ii^"7f (BatBC*Si*f) 
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-5~ CCTAACTCTOCCACCGTTCGAG ATTCTTCCCCAACdAGCTC'CTTAATTTu ATCAA ATAAA6TCCTCCTTC ATCA 

80 1 00 1 20 HO 

AGAAG7CTCCGCTTGGGTTATCTG ATTAGGTTGATACGGTATCTCAGTTTTAAGTAAGGGACTGGGATCTTGCAC 

ISO 130 ZOO 220 

GCAAACAGCTTGCCACGCAGAGTTG AAGCTATGGTG.CTG ATCAG AGTG ATAGC A A ACCTTCTG ATAXIA C A. GG . i 
HetYa ILeuIlaAn-Val IleAlaAsnLauLeu HeleuClnVa 1 
-24 -20 



240 260 



30 



TCT7ACGCACAAAAGTCTTCTGAACTGGTCATTGGAGGTGATGAA7GTGACATAAATGAACATCCTTTCCT7GCA 
SerTyrAlaGInLysSerSerGluLeuVaineGiyGlyAspGiuCysAspIleAsriGluHIaPraPh-eLeuAla 
-1 1 

0 320 340 350 

TTCATGTACTACTCTCCCCCGTATTTCTGTGGTATGACTTTCATCAACCAGGAATGGGTGC7GACCGC7GCACAC 
PheHe £T/r7yrSerProArs7yrPheCysG lyHetThrLeu [1 eAspG 1 nC luTrpVa ILeuThrA I a A 1 aH is 
20 40 
330 400 4 20 440 

TGTAACAGGAGATTTATGCGCATACACCTTGGTAAACATGCCGGAAGTGTAGCAAATTATGATG AGGTGGTA AGA 
CysAsnArsArsPheKe tArs I 1 eH LsLeuG lyLysH is A laG lySer'/a I A 1 a AsnTyrAspG 1 uVa I Va I Ars 

50 

460 430 500 5 20 

TACCC A A AGG AG A AGTTC ATTTGTCCC A AT A AG A AA AA AA ATGTCAT A ACGG ACA AGG ACA iT ATG TTG ATC Auu 
TyrProLysG lulysPhe I 1 e C y s P ro As n Ly s Ly s L y s As n '/ a I I 1 e Th r As p I y s As p IleHetLeu I leArs 



540 550 530 60 

C7GGACAGACC7C7CAAAAACAGTGAACACATCGCGCC7C7CAGC77GCC77CCAACCCTCCCAGTCTGGGCTCA 
LeuAspArgProVaiLysAsnSerGluHisIleAlaProLauSerLeuProSerAsnProProSerValGlySer 

100 

0 620 640 550 

GTTTGCCGTATTATGGG ATGGGGCGCAATCACAACTTCTG A AG ACAC77 A7CCCGA7G7CCGTCAT7GTGCTA AC 
Va ICysArg I! eHetG iyTrpG ly A 1 a [1 eThrThrSerGl u Asp Thrty rP ro As p V a lProH i sCysA I a Asn 
120 140 
630 7 00 720 740 

A77AACC7G77CAA7AA7ACGG7G7GTCGTGAAGCTTACAATGGGTTGCCGGCGAAAACAT7G7G7GCAGG7G7C 
I leAsaLeuPheAsnAsnThrVa I Cy s A rz G I u A I a Ty r As n G I y Leu Pro A I a Ly sThK e u Cy s A 1 a G I y Y a I 

160 

750 730 300 320 

CTGC AAGG AGGC ATAG ATACATGTGGGGGTGACTC'TG-GGGGACCCCTCATCTGTAATGGAC AA7TCCAGGGC A77 
LeuGlnGlyGly II e As p 7h r C r s G 1 y G 1 y As P S e r G 1 y G I y P r o L e u 1 1 e C y s As n G 1 y G I n P h e G i n G 1 y He 

130 

S40 86 0 8 30 9 0 

T7ATC77GGGGAAG7GATCCCTGTGCCGAACCGCG7AAGCCTGCCT7CTACACCAAGGTCTTTGATTATCTTCCC 
LeuSerTrpG 1 ySerAspProCysA 1 aG I uProArsLysProA laPheTyrThrLysVa IPheAspTyrLeuPro 
200 

0 920 940 960 

TGG ATCC AG ACC ATT ATTGC A G G A A ATAA A ACTGCG ACTTCCCCGTG AAA ACCTTTG A AA AGGTTA AG AGGCG A A 
Trp IleClnSar I 1 a I 1 e A I aG 1 y As n L y s Thr A 1 a Th rCy s P r o 
220 231 
930 1000 1020 1040 

ftCTCTT A AC AT ATT AflTTC ATCTCTTCTATATCCC.TAACCATAT.ee A ACTACATTCC A ATATATTCCCAGATC.CT 
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» 10 H ( 3 } 



1060 



1080 



1100 



1120 



A AGCTTTTTTT AG A CTC AA ATAGG ACTGCCTTTGG A ATA AG A A ATG CTC A A A AC AGTG GTGC AGG C ATG A i G AGG 

1140 1160 1180 120 

CCTGTTTTATGGTG AGGTGCA AAATTTTCTG ACTCTAAAA AGG ACCATTCCA AATATTTTAACC ATTTCTGTCC A 

0 1220 1240 1260 

CTTCTGGG AC AGTGTGGTCCTTG ATGCtCTCTG AGCTTGTCTTCTTGC AG ACGTTTGACTACCCAG CTAGGT A AT 

1280 1300 1320 1340 

ATCATC AGTGCTAG AATATTCTCTTCTATGTTAGTTTTGTGGC AT.TTAC AAT ACGCTCATATGTAGCCATGCAGT 

1360 1330 1400 1420 

C ACCCC AC A A AC AT ATCCATG T ACCCGG GTCCC ACCG TTG C ATA A A A AG G ATCCC AG ATT A AC TCC ACTTCC C A A 

1440 1460 1480 ISO 

TC ACC A A ATAC A ATCTTTTG AG A ATCATGTTTTCATGTA A ATTCTC AGGT ATGC AC AGC A ATA A A ATTGTAT A A A 

0 1520 
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